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$L\psi(x, t)=\lambda\psi(x, t)$ $(t\geq 0, -\infty<x<\infty)$
$L=- \frac{\partial^{2}}{\partial x^{2}}+u(x, t)$
(2)






$L=- \frac{\partial^{2}}{\partial x^{2}}+u(x, t=0)$
868 1994 192-197
193
$\psi(x, t=0)$ Faddeev [Fad]
$\int_{-\infty}^{\infty}(1+|x|+|x|^{2})|u|dx<\infty$ (6)
$\psi(x, t)$ (5) $t$
Gel’fand-Levitan [Gel]
$K(x,z;t)+F(x+z;t)+ \int_{x}^{\infty}K(x,y;t)F(y+z;t)dy=0$ (7)
( Marchenko [Mar]) $F(X, t)$




(2) 1 1 $\nearrow\backslash$
Drazin, Johnson [Drz] ” ”
Definition. $tarrow\pm\infty$
1 1
’ ” (1) (2)
(1) $u(x, 0)$ (4)
$t=0$
\S 2. Upper bound




$(- \frac{d^{2}}{dx^{2}}+V(\prime x))\psi(x)=\lambda\psi(x)$ (9)
$N$ \mbox{\boldmath $\tau$} Bargmann [$Bag|$
$N \leq\int_{0}^{\infty}x|V_{-}(x)|dx$ (10)
$V_{-}(x)=\{\begin{array}{l}V(x)(V<0)0(V\geq 0)\end{array}$
HSegur [$Seg|$ \mbox{\boldmath $\tau$} (9) $-\infty<x<\infty$
$N \leq 1+\int_{-\infty}^{\infty}|x||V_{-}(x)|dx$ (11)
NSet\^o [Set] (10) $V(r)$
1 $V(r)$
$N=N_{1}^{0}+N_{1}^{1}$
$N_{1}^{0} \leq 1+\frac{\frac{1}{2}\int_{0}^{\infty}\int_{0}^{\infty}|r-r’||V_{-}(r’)||V_{-}(r)|dr’dr}{\int_{0}^{\infty}|V_{-}(r)|dr}$ (12)
$N_{1}^{1} \leq\int_{0}^{\infty}r|V_{-}(r)|dr$
$N_{1}^{0},$ $N_{1}^{1}$ $even$ odd
(10), (11), (12) Bargmann type bound Y $-\infty<x<\infty$
(12) bound
bound
$V(x)=g\tilde{V}(x)$ $g$ : (13)
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$garrow\infty$ bound $g^{1}$ order
\S 3. bound
bound
Calogero [Cal] $0\leq x<\infty$ $V(x)$
$N \leq\frac{2}{\pi}\int_{0}^{\infty}|V(x)|^{2}dx\iota$ (14)
$V(x)\leq 0$ , $V’(x)\geq 0$ .
bound (13) $g^{1}\tau$ order
$-\infty<x<\infty$ $x\prime V(x)$
(i) $V(x)<0$





- $\frac{d^{2}\phi}{dx^{2}}+V(x)\phi=0$ $(-\infty<x<\infty)$ (16)
$\phi(x)$
(15) iii) (9) odd even
$N$ $0\leq x<\infty$ (16)
$\phi_{0}(0)=1$ , $\phi_{0}’(0)=0$ (17)
.\phi o(x) $N_{0}$
$\phi_{1}(0)=0$ , $\phi_{1}’(0)=1$ (18)
$\phi_{1}(x)$ $N_{1}$
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odd solution $\phi_{1}(x)$ Calogero bound (14)
$N_{1} \leq\frac{2}{\pi}\int_{0}^{\infty}|V(x)|^{\frac{1}{2}}dx$ . (19)
even solution $\phi_{0}(x)$ Interlacing theorem [Hil] 2





$N \leq 1+\frac{4}{\pi}\int_{0}^{\infty}|V(x)|^{\frac{1}{2}}dx$ (21)
bound (13) $g^{\frac{1}{2}}$ order
\mbox{\boldmath $\tau$} Bargmann type
bound
\S 4.
(9) \mbox{\boldmath $\lambda$}, Segur’s bound (11) Set\^o’s
bound (12) bound (21)
Example 1.
$V(x)=-V_{0}sech^{2}x$ $(V_{0}>0)$




$V(x)=\{^{-V_{0}}0$ $((|\begin{array}{l}xx\end{array}|>\leq a)a)$ $(V_{0}>0, a>0)$ .
$[ \frac{2}{\pi}\sqrt{V_{0}a^{2}}]=N-1$ $[]\cdots$ Gauss’ symbol
$N$
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